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Regulatory elements encoded in the ﬁrst intron are necessary for
proper expression of the MADS-box transcription factors AGL6 and
AGL13 in Arabidopsis thaliana
Stephen E. Schauer, Ramarmurthy Baskar, Philipp Schlüter, Jacqueline
Gheyselinck, Arturo Bolaños, Mark D. Curtis, Ueli Grossniklaus
Institute of Plant Biology, University of Zürich, Zolliekerstrasse 107
Zürich, CH-8008, Switzerland
Screening enhancer detector lines in Arabidopsis thaliana has
identiﬁed genes that are speciﬁcally expressed in the diploid maternal
sporophytic tissue of the ovule. One such gene is the MADS-box
transcription factor AGAMOUS-LIKE6 (AGL6), which is expressed asym-
metrically in the endothelium layer of the ovule, adjacent to the
developing haploid gametophyte. AGL13, the other member of the AGL6
subfamily present inArabidopsis, has an overlapping expressionpattern in
the ovule and both are likely to be functionally redundant, as neither null
mutant has a phenotype. For the AGL genes where it has been examined,
the large ﬁrst intron contains key cis-regulatory elements. Analysis of the
transcriptional regulation of both AGL6 and AGL13 indicates that Intron 1
is critical for proper expression for both genes: encoding an endothelium
speciﬁc enhancer element in AGL6 and encoding a silencer element in
AGL13. Using a duel enzymatic gene reporter system, the overlapping
expression of AGL6 and AGL13 was localized only to the developing
nucellus. Analysis of the amino-acid structure of members of the AGL6
subfamily from related Brassicaceae indicates considerable divergence in
the MADS-box DNA binding domain between AGL6 and AGL13 that is not
present in the other conserved domains.
doi:10.1016/j.ydbio.2008.05.477
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OsMADS1 as a transcriptional regulator of rice ﬂoral organ fate
affects auxin and cytokinin signaling pathways
Shri R. Yadav, Usha Vijayraghavan
Department of Micro and Cell Biology, Indian Institute of Science,
Bangalore, India
The SEPALLATA genes encode a functionally diverse group of MADS
domain transcription factors including redundant ﬂoral organ fate
determinants in Arabidopsis and non-redundant factors like OsMADS1
in rice. Earlier functional studies show that OsMADS1 regulates the
identity of all ﬂoret organs and controls ﬂoret meristem determinacy.
To investigate OsMADS1 as a regulator of ﬂoret development we have
identiﬁed its likely target genes using microarray analysis.Many of the
affected genes in OsMADS1 knockdown panicles belong to auxin and
cytokinin signaling pathways. Transcripts for 11 of the 25 rice auxin
response factors (ARFs) including OsETTIN1 and 2; for a third of all
predicted rice Aux/IAA proteins that are repressors of ARFs and nearly
half of all GH3 family of proteins involved in hormone homeostasis are
affected. Further, genes encoding cytokinin biosynthetic enzymes (e.g.
LOG) and response regulators (OsRR1 and OsRR9) are up-regulated.
The consequences of mis-expression of an OsMADS1 target, OsMGH3,
an auxin responsive member of GH3 family were examined in trans-
genic plants. Its ectopic over expression creates extreme dwarfswith no
apical dominance, while its targeted over expression during panicle
branching reduces panicle length—a phenotype also seen on OsMADS1
overexpression. The enlarged carpel phenotype created on its partial
knockdownmay arise from loss of ﬂoral determinacy and could provide
a plausible mechanism for the determinacy defects of OsMADS1 mu-
tants. Overall our data reinforce the role of hormone homeostasis and
its transcription regulation during ﬂoral organ development.
doi:10.1016/j.ydbio.2008.05.478
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Pattern formation in leaves via small RNA mobility
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Taiowa A. Montogmery d,e, James C. Carrington c,d,
Marja C. Timmermans a,b
a Watson School of Biological Sciences, Cold Spring Harbor Laboratory,
Cold Spring Harbor, NY, USA
b Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA
c
Center for Genome Research and Biocomputing, Oregon State University,
Corvallis, OR, USA
d
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Small RNAs, including microRNAs (miRNAs) and trans-acting short
interfering RNAs (ta-siRNAs), have important regulatory roles in dev-
elopment. In plants, members of these classes of small RNAs act to
pattern the adaxial–abaxial (dorsal–ventral) axis of leaves. The AUXIN-
RESPONSE FACTOR (ARF) family members ARF3 and ARF4 are together
necessary to establish abaxial (ventral) fate in leaves. ARF3 and ARF4 are
targets of ta-siRNAs that are termed “tasiR-ARFs.” To begin to under-
stand the possible role of tasiR-ARFs in leaf polarity, we have localized
the biogenesis components of the tasiR-ARF pathway, including the
microRNA miR390, the activity of the ARGONAUTE gene required for
miR390 activity (AGO7), and the activity of tasiR-ARFs themselves. We
provide evidence that the tasiR-ARF pathway in Arabidopsis acts non-
cell autonomously to maintain the polarized accumulation of ARF3 in
leaf primordia. Small RNAs (both miR390 and tasiR-ARFs) in this
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